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7KH:RUOG:LGH:HE LV HYROYLQJ IURP D WUDGLWLRQDO KRVW WKDW FRQWDLQV WH[W LPDJHV DXGLRV DQG YLGHRV WR D
SK\VLFDO KRVW WKDW HQDEOHVXVHUV WR FRQWURO SK\VLFDO REMHFWV +RPH DSSOLDQFHV UHPRWH&&9FDPHUDV DQG IDFWRU\
IORRUV FDQEHPRQLWRUHGDQGFRQWUROOHGXVLQJ WKH ,QWHUQHWRI7KLQJV ,R7DV FRPPXQLFDWLRQPHGLD7KHSK\VLFDO
ZHEFRQFHSWLVHPHUJLQJQRZDGD\V)RUH[DPSOHVPDUWHQHUJ\IUDPHZRUNVXWLOL]LQJ,R7ZHUHUHSRUWHGWRDXWRPDWH
DQG FRQWURO HQHUJ\ LQ EXLOGLQJV >@ $Q ,R7 FRPPXQLFDWLRQ QHWZRUN LV XWLOL]HG LQ HQHUJ\ JHQHUDWLRQV DQG
FRQVXPSWLRQVLQUHVLGHQWLDODUHDV7KHDXWKRUVEXLOWDQ,R7EDVHGH[SHULPHQWDOSURWRW\SHWKDWOHGWRVDYLQJHQHUJ\
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OD\HUV >@ 5HQHZDEOH HQHUJ\ UHVRXUFHV DUH XWLOL]HG DV GLVWULEXWHG JHQHUDWLRQ '* XQLWV DQG LQVWDOOHG QHDUE\






7KHZRUOG LVVKLIWLQJ WRZDUGPRUH LQWHUFRQQHFWLYLW\DQGPRUHFRQGXFWLYLW\ ,WKDVEHFRPHDQ LQWHJUDWHGJOREDO
FRPPXQLW\ WKURXJK PXOWLSOH WHFKQRORJLHV DQG QXPHURXV DUHDV RI DSSOLFDWLRQV DQG VHUYLFHV ,R7 FRQFHSWV DUH
OHDGLQJ WR D ZRUOG ZKHUH UHDO GLJLWDO DQG YLUWXDO WKLQJV DUH FRQYHUJLQJ WR PDNH RXU FLWLHV VPDUWHU DQG PRUH
LQWHOOLJHQW1RZDGD\VWUDGLWLRQDOZHEWHFKQRORJ\LVHPSRZHUHGE\,R7WRFRQQHFWSK\VLFDOREMHFWVWKLQJVVXFKDV
KRPHDSSOLDQFHVDQGVPDUWJULGGHYLFHVZLWKDXQLTXHDGGUHVVIRUHDFKWKLQJ>@7KLVKDVEHHQPDGHSRVVLEOH
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ZLWK WKHKHOSRI WKH,39SURWRFROZKLFKKDVXQLTXH,3DGGUHVVHVFRPSDUHG WR  DGGUHVVHVXVHGE\,3Y
8VLQJ,39ELOOLRQVRIREMHFWVFDQEHFRQQHFWHGPRQLWRUHGDQGFRQWUROOHGDWWKHVDPHWLPH>@
$V,R7LVEHFRPLQJPRUHRIDUHDOLW\QRZDGD\VDFDGHPLFVDQGLQGXVWULDOSURIHVVLRQDODUHFODVVLI\LQJLWLQWRWZR






























7KH1,67VPDUWJULGFRQFHSWXDOPRGHOKDVVHYHQGRPDLQVRQHRIZKLFK LV WKHFRQVXPSWLRQGRPDLQ >@7KH
FRQVPSWLRQGRPDLQLVWKHSULPHU\FDQGLGDWHIRUWKHFRJQHUDWLRQDQGLQVWDOODWLRQRIUHQHZDEOHHQHUJ\UHVRUXFHV$V
VKRZQ LQ ILJXUH  WKHUH DUH WKUHH GLIIHUHQW  W\SHV RI FRQVXPHUV  QDPHO\ UHVLGHQWDLO FRPPLFDO DQG LQGXVWULDO
5HQHZDEOH HQHUJ\ UHVRXUFHV VXFK VRODU ZLQG DQG KD\GUR DUH LQVWDOOHG IRU DOO W\SHV RI FRQVXPHUV ,Q WHUPV RI
FRPPXQLFDWLRQ QHWZURNV WKH FRQVXPSWLRQ GRPDLQ LV LV GLYGHG LQWR WKUHH GLIIHUHQW QHZRUNV KRPH DUHD QHWZURN
+$1EXVLQHVVDUHDQHWZRUN%$1DQGLQGXVWULDODUHDQHWZRUN,$1>@








D OLPLWHG IUDPHVL]HRIE\WHVDQG LWKDVPRUHVSDFH IRUDSD\ORDGRIE\WHV >@8VLQJ WKH/RZ3$1
 A.R. Al-Ali /  Energy Procedia  100 ( 2016 )  34 – 38 37
SURWRFROPDNHV WKHQHWZRUN IDVWHU DQG VFDODEOH7KH VFDODELOLW\ IHDWXUHDOORZVPRUHGHYLFHV DQG DSSOLDQFHV WREH
LQWHJUDWHG ZLWKLQ WKH QHWZRUN )RU H[DPSOH ORFDO EDWWHULHV VWRUDJH KRPH DSSOLDQFHV DQG VPDUW PHWHUV FDQ EH
























7KLV SDSHU SURSRVHG DQ ,R7,,R7 FRQFHSWXDOPRGHO WR LQWHJUDWH UHQHZDEOH HQHUJ\ UHVRXUFHV VLQJRQH FRPPRQ
QHWZRUNSURWRFROLQVWHDGPXOWLSOHSURWRFROV7KHDGYDQWDJHRIVXFKXWLOL]DWLRQPDNHVWKHHOHFWULFLW\JULGPRUHUREXVW




7KH DXWKRUZRXOG OLNH WR DFNQRZOHGJH WKH VXSSRUW RI WKH$PHULFDQ8QLYHUVLW\ RI6KDUMDK DQG WKH6RXWK$VLD
,QVWLWXWHRI6FLHQFHDQG(QJLQHHULQJ6$,6(IRUPDNLQJWKLVSURSRVDOSRVVLEOH
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